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(54) HYPERBRANCHED POLYMER HAVING HOLE CONDUCTIVITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject hyperbranched polymer having a hole conductive 
structure at the molecular ends, not containing „ electron conjugated system containing carbonyl group 
and benzene ring in the molecule center structure and useful as a material isotropically having conductive 
pathway of hole and having extremely high hole-conductive efficiency. 

SOLUTION: This hyperbranched polymer has a hole conductive structure at the molecular ends and does 
not contain „ electron conjugated system in molecular center structure. The polymer is preferably 
dendrimer and preferably has polypropyleneimine structure. The polymer is obtained by reacting, e.g. 
polypropyleneiminedendrimer with a hole conductive structural unit such as ethyl 4-(N,N-diethylamino) 
benzoate. The polymer is useful for photoelectric devices. 
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[0001] 
[0 0 0 2] 

^Jk.IS. R. SpryC>:J. Poly 

m. Sci. (B) , 35#, 292 5M(1 9 97) 

TSfiOiElRl^lRUzlS&nS <t t> a RBI^tl^^l^a^^F^t 

[0 0 0 3] tl^fi«)(c^l^m^a^i1±$iism-r^e^^ 

LTv MXli^ R. G- DuanP);J. Am. Che 
m. Soc, 117 10783M(1995), 
&Xf\-. L. Mi I ler&:J. Am. Chem. S 
o c. , 11 9#, 1 005H (1 997) 4jR 

tf U v::i'l7AJg^!|S-&Lfc1 , 4, 5, 8--)-y^ly> 

fc, D. B. Cairnst>:Polym. Prep 
r. (American CliemicalSocie 
t y) , 3 9«1#, 6 OH (1 9 9 8) |C(*, tl^g 
A<0. 1 //majS<D7K'JX5^l^>^^-V^7XS®(rSm 



J\.^<Dmmm^ 2 S / c m t L^ 5 ;St>ffi*^-r C i: 

I*, 'J^':7ABi>r:<->l--Pl.'»r. F. Crocee>:N 
ature, 3 9 4#. 4 5 6 H ( 1 9 9 8 ) l-fct^ 

[0 0 0 4] a^^i: Lr/tN-^U (IETL) 

fz.t:vtji^mi}^^--)vm^mnt Lxmm^^xttzo 

So IVI. G r a t z e I (al*'!7A7't7 h##) 

f,:Nature, 395 583M(1998)|C 

(2, 2', 7, 7'-tetrai<is(N, N — d 
i— p— metlioxyplieny I— ami ne) 

9, 9'— spirobifluorene) ^^MM 

moiTt^—ji'&m'^Kt Lxmi^^t^Tt- h>sigi^3ai* 

[0 0 0 5] jfi^. t'^ K'J-7— »^<7>1tOX*^U4f— 

M. E. Tliompsont);Polym. Ma 
ter. Sci. Eng. 80 238H(199 

S7t^--'Ufiljll«iiia)gl+fclE!iei^->'l'^-A<7^> K 
'J-7— »^-4"CAl=iaS**tfcSfe« (dye trap) 

i^^^i^izm±iz^m^^zti)m^tHxi^?>o la^ 

[0 0 0 6] 
[O O O 7] 

«® ^7ix-;ue^igK<t -r -5 .t a Iff L i^mmmmiz^ 
-j^. i^^\y^)\^X'mmtsMz^'titmjk^mm-t^7'> 

^J-ilS5|5agSt;^J-^-cf3.b$#Sm^i:-r'5ctlcd:y, ^ 



(3) 



l^mZO O 0-3 3 6 1 7 1 



[O O O 8] 

rffi»iR«jfij G, R. Newkome&; "D 

endritic Molecules:Concep 
ts. Synthesis, Perspective 
s" ;VCI-I Verlagsgesel Ischaf 
t m b HttflJ (W einlieim, Germany, 
1996)» C. J. Hawkert>;J. Chem. 
Soc. , Chem. Commun. , 1 9 90^, 1 
010 Ms D. A. Tomal la&;Angew. C 
hem. Int. Ed. Engl., 29 138M 

(1990)^ C, J. Hawker€>;J. Am. C 
hem. Soc. , 112 #, 7638M(199 
0)s J.M. J. Frechet;Science, 
2 6 3m, 1710M(1994). LM^f^:*:?! 
BM-.it^, SOm, 6 0 8M (1 9 9 5) fi|<DXi«lrP 

[o o o 9] igiiz«^6<](-*-r.fe3i-, ^'O0)&ij■m 

«jt*i4l*1 00)7:1- — :b;i'7K-f > h (F o c a I p 
o i n t . ^*-r -So C C•C7 5^— *;U7K-< > h 

tit. m^i&m&otpibM. ife*tM*«tttt«-ifta)i§j6 
»-efcy, ^*iA<3o(os»iKii5t*(i^^-H^<D7* 

[00 1 O] :*:fliS-eS5^^^-*'t«i&<tli. 



x^u^yija— •::^p eu>^'j =3— i, 4- 
:?'St>v;j-— yHi(7>SIS, ex:7iy— ;u 

A-^4, 4' -i?t KP^^V t*7i— yi'lfO)tf^:7x/ 

ti)i^7n>mm<Dmm. ^, 2-5;t£vx^>. i, 3 

-i>TZy -n-Zfa/<y. 1, 4-vTS/-n-:? 

2 ttgtt^^oa*. 'J >«f © h >J :i--;i.S<o» 

1, 1, 1 - h 'jx (4- 1 Kp#v:7x-;u) X 
■jf >iia> h "J X 7 1 / — ;Hia>3SS. ^ h y □ 3 ipks? 

T 5 >l|<© 3 0<0r 5 y S**-r -S^b^iteKD^St?© 3 

tflltt^J-Tcoas, '^>^S'x'jx'j k-;H|<Dt^ h^7^- 
-;^S©^«ll<D4■t*g14^^•^-a)»». 2-T5yx^ 

j'Ttmm. yj->-:?>ujta»^7 u h, xe^ 

P P t K y a -T 5 / lft3SS?<D1fiaa<0'&figS$l# 

o 2 -etitt^^^ajjis, y>=fK. 5^^u>^s, 'S'x 

i?X$y— ;ur5>. 3, 5-i?tKP^i"<> 

<Das, Kyx (2-t Kp^e^y^^^u) Tsy >4»> 

ib+l. 1, 2--;?7 5yx^>, 1, 3-VT5 

y-n-:^P/<>lf<D2^«g14»^-(DaSs Ky (2- 
TSyx^VU) T 5 3 -gffilt^^roJSS^A^ff® 

(CfflL^C):f^So 

[0 0 1 1] !^lc-r> Ky^-i:jSI*$ 

^i-^-iSSliO. OOlA/m~0. O 2 //maS<D5SHIC 

^L<l*0. 00 1 ~0. O 1 5//m. Mlcj(f^L<(* 
O. 002~0. O 1 X/m. :gt»*L<liO. 002 
~0. O O 8 //mgat^C-S, 'Sfc. A'^A^-S^J-^ttg 
3l£«)c3L^-^Sia^SfllfSiSlc<l:yiS^$;h.-i>. 

[O0 1 2] x>Ky^-(*, *e£^^^«afcys=t3a 
■r-5^i-^=-*i*. ®:»;30o~5oooo. j:yiff^L< 

l*5O0~30OO0. S(=ff*U<l*7 00~2 O O 

oo, St»$L<l*i ooo~i ooooaSolEH 
[0 0 13] [S^J-iKffi^i-^ro^b^mjt] ^fgl^roS^J 
^« L < R§S L«CI^IS y l=fcL^T!|#(=$(lliB(i'&:t^*^ * 



(4) 
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t^a)A<a*LlV tSoT. mrlBLfcM. E. Thomp 
son e>^<DS:iRl~fS«^Ftt•CL^S7'> KU^— OJ:^ 
l=. ^J-^-*'6^iti: Ur d y e t r a p ^E^Sfei|^^^• 
^•t>mmi}<msi<D dye trap l^«a>jam$ 
[0 0 14] A^A^.5*;U7P:=.;uS<t'<>4f>iii:*^t? 
M. E. T h omp s o n C,*<7>S:SRl::BHtt$^xrL^* 

vas, 'Oi/^xy^SSS, 9-:7;u;!|-L/y >glS, 
T>KP>3iS. -^l/XTV hP>@ia. T-b■^7^> 

^>'>S», 1, 4— h=^y :7i-^>Ku 

[O O 1 5] :$:fll^(=«gffi°r«g>&:@^ii$A^?^a>Pit^ 
tLXlt^ n!sU<OQ. R. N e wk ome 
IB«(D»«iit, ■piJK.Ii. E. Buhleiere>:Sy 
nthesis, 197 8^, 1 5 5H, fe-SLMiE. 
M. M. de Brabander— van den 
Berg&;Angew. Chem. Int. Ed. E 
ngl. , 3 2m, 1308M(1993) Izm^tSH 
-CL^^7K'J^Ptf^>'f 5>«jg. mrlBoc. J. Ha 
wk e r e>||a)2X«(ca'&**L-Cl^S7K'J'<>2?;ux 




[0 0 1 7] A (1) (cfcurii. •fi!:i:6<jicsi2mft^ 



— r^U^^jfi* C. J. Hawker?>;J. Ann. C h 
em. Soc. , 113 4583M(1991)(= 
ffi&^HrL^<5^»K|7K'JIX7^;^^^t, E. Maim 
strom&;Macromolecules, 28 
m, 1 6 9 8M (1 9 9 5) »=«^$*iri^-57K'J 

[2, 2 -ex (t KP+v-pf^^;!.) 3fPbf;i->K] ^ 

jiS^ A. Mor lkawat):Polymer J. , 
2 4m. 5 7 3M (1 9 9 2) |Cffi^^;t^r^.^S7KU V 
P=¥-"y->^afi. J. Roovers&;Polym. P 
reprints, 33 #, 182H(1992) 
^$^^T■l^•S7K'J ^^U/Ki^^^^ja. G. R. Newk 
omet>;J. Org. Chem. , 50 2003 
M (1 9 8 5) (=«^*4irUi>7K'JX— T^^UTS K«l 

ffiriaoD. A. Tom a I i a e)*a>xiRrzffif5-$ 

+LrL^S7K';T5 KrSi/lijt. $>-5tMiM. Ja y a 
raman&:J. Am. Chem. Soc. 120 
m. 12996M(1998) l=ffi#$*ir t^-5flilS^jl 

7KUx-^;Htiga|*t^lf f>;K. -^iScD L-^t" ^ 

ttA^f.«trtB7K'j:^peu'>-f 5>«iS. wih/K'jts k 

>*:?;ux-^;HiJfi. rrffi3?S3Sl7K'JxXT;Hlli£l¥A< 

Kr 5 >#iis. *j*i;i?riBiigittai7K'jx-T^;nitifiA<M 
(=»*L<. TffiS (1) a)7Ky:^peL/W5>«3t 

[O O 1 6] 

[■fbil 





|cSf*L< 1*3-7. «t»^L<(*3~5<!:-r«« 



(5) 



!^ga2 0 0 0-3 3 6 1 7 1 



[0 0 18] C»llft*a!8<D7fx-^ue3i14«|jt] *fgW«) 

•SIfaS, «iJ;i(i. 4- (N, N-v;<T;1/7£/) V 

4- (N, N-v-f v:>'p t°;uT5y) ^x— 4 
- (N, N-i?3)f^;i/7'5>') "^x-VU*, 4- (N, 

ViiS$*-r-5«jt, 4- (N, N-V-7XI1 
;UT5/) -Pji—Jl^&^ 4- {N, N-t'X (4-> h 

7x-^-> hu>g|S. 7»-^-y-i/-;uSS, 




[002 1] [ V- *fg|Ba)ia^J-®^^J-T 

^^^oiM'Siysm. 0iJxi*. 

[O O 2 2] *a6W(Dex- htt^}^i*®Jl«^, 

ffiCDttH (e>J^l*¥^®, S^ffis ffl®, Dflffi: ,di 

14) i=i*i#i=»jiar*^pL^!{i<, m7(.\im.H\is.. a^o. o 

1 ~5OO0/im. »^L<(*0. 05'«'3000it/ 
m, MI::;J!?*L<l*0. 08~2000//m. 
L<l*0. 1~1 O O O //migai:-r*o 'tffc. j25'S(= 

sate jg5f$ff3Sa)a^£(t«jsLr tin 

[0 0 2 3] *^0^O>v— htftjSfl^tt:!*. ^fgl^roS^J- 



[o o 1 9] c;h,e,<o/tx-;ueS'tt«iigA<ffi5)-iK;g^j'^ 

L^«^£^i:LT, TIES (2) -C^^tlST 5 K^^^F 
*tf=#«jt*<^(f t.;h.-5. ■fiL^ (2) <0«iSS (a) 

:?t;1'S. st;'^>i?;^sa)l^■rtt*^^. (b) 

[0 0 2 0] 

[1b2l 



N 




xC(2) 



(b) 

I*. jiS2 0'-'1 OOSfi%. »^L<(*4 0~1 OO 

Mi=»*L<i*5o~i ooaa%. 

L<l*6 0~1 O OSa%-Cfe€>o 

Kp:75> (THF) , 1, 4-i?7!-^-y->, T-fe h 

P'^^-y-y y ^;bx^;i/>r h N, N- 
i?p<^;^7t^;^ix75 K (DMF) . h;ux>, •^PPK 
>42>, i£<b>5=^U'>, i7PD7f*;uA. i?^PPX^> 

taa. :?^^>^f-s o-;u5:^-y— tli=j:«5§iiis^ 
[0 0 2 4] ffffiajffiliv h'J^7Xt>5:-S*t^^lcl**^ 

p<DS!i«$« L < a^Ec+j^t^RB y l=fct^r!|#l=«lJlS(*^c 

•MtLI*, 2, 2-e:^ <4-tKP^*>7x^ 

;u) (il3^ex-7xy-;UA) ^ll!|4i:-r-57K 

y*— Tt?^-.— h. 2, 2- t*X (3->5^;U-4-t K 



(6) 
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-^xziyu^^^ (®fl);ex-7iy — ;up) $11 
J|4i:■r•57t^'J*-/f?^^- h, 1, 1-t*X(4-tKP 

'X^P'^^r-y-.:^ (af*tfx7xy — ;u 
z) $Ji«i:-r-S7K'j*-7t?^— ex <3-^^;u 
-4- 1 Kp#v7x ■yjL-ji.jt^>^mntt 

t*x 7 1 y — A 5f o!> ex 7 X y — ;Hi 1 7" L/ 7 yuK 

7K'J>5";up'^'9 'J u— h-\f>7Kij xt;u.t-> u u— hi? 
(cr'J? 'j-iu^^Sflg. 7fx°'jx^u>. tK'j e-;n-;ux> 

/H'J cir->^;UX^U>, X5^UV-T^7 U P— h 

'j^u*a^ft, x^u>-:?'Sii?i>*a^t*:, x^u 

>-il7KTU-f >»^tfi^t*:*«>X^U>m«flS, tK'J 
e-;i/;?f^^— tK'J e-;u7h;u-7— ^u. tK'Jxxt^ 
;k 7K'J«<be:^;k fflfte-;u-WKe-;u#tS^ 

^'JPKe-;u. 7Kiji®^be-'j7^>, ^'xy^v 
«Bi. ffK4z;i'P-x^)|g, x5^;nr;up-x«Bi. /K 
U-N-er-^U^vU/^y— i/'ja— xtK* 
*>1»IS. j«7S>«IS. -^uai^ffili. -^xy-^b^ 

So C4x&<03*., 2, 2-eX (4-tKP*v7x 

^;u) :?p/<> (ffl^Jiex^iy-^UA) ^ISJl^fr-S 

/K'J*— tK*— 2, 2-eX (3->TF;U-4-t 
h*P^->T'x:z.;u) •^p/'?> (jlif9;ex"7xy — ;uc) 
*JSit4i:-r-57K'J*-7t?^— h, 1, l-ex(4-t 
\:a^i^VJL-J\y) '>i;a'^df.-i)-ty (ajBsex^iy — 

;uz) ^jisstt-rS'-Ku*— 7f?^— h. ex (3-yT 

;U-4- t KP4rv7xz^;U) ■7:si—)l^}t'^>^mnt 
[0 0 2 5] A^A^SJSJ?e#l4=lrfclt5:$^B^<©Ji^}-iSjg 

»^<o»«ittsiicii, »5E-rs3t«3g^7^/\--rx(Z'ffiffl 
ja■r•5Kylc^^L^T!^^r$^JK(*^c^,^A^ sjaMa^sts 

itSirUr, il^O. SumiHT. »*L<(*0. 3// 
mtlT. SI=»^L<I*0. 2jt<mmT. fit,»^L< 
1*0. l/zmElTtL. ca>»fi6l*Rr«i^E):BBy/^*U^(^ 

[0 0 2 6] httfiKfl^(*(3tt, -tOJSft** 

#L<iasL«:(.^isy(=fci.^T, ^Mo^tams mTiit 
m. **5xsi$t. :tf^xe— X, -T-f*. ■si;ui7, tiTt 



[0027] [3t«IE«x/NV X] *l6?Ha)ffi^J-feiS» 
Sgfe7^/WX(*. Ill41-^v-rj:5l=,. «i^SI±gS. 7t^— 

-/uesap. s^e»spfl>3o©«fiSsiR*j2^-r*-r-5t 
[0028] (1 ). awiB^sp • • • 3tM*t(c<t ym^t 

i^y >-»^^m-rhy9mnm. exx^>»i.^>#^s$ 
^-rsTVffiJi^s. i?x^ y ;i/:^^-y-e;Ty-;i'#fS$ 
*-r-5Ti/S«S, i?x^y;u*;u/«y-;i.#»$^-r 

nmm<!>7\ri^nm> s&stM*. 7^p->t->^«js 

je^S(=iiEt:?KUT5 h\ 7Kyt7u$>, /KyxxT-vu, 
x7K=t->ffiBi. TKy-^h^. /Ky*-7t?iN- '>y3 
->mm. 7<7>jji^mm. tku e-;u3f^^-;u. tku 
e— ;U7|^;u-7— 7\^>j\£—jv^h>. 7KyxTU> 
7K'j-N-e— ;^*;^/^^/— ^u. /Kyr^^y^uTS 

7^ t KP7^> (T H F) , 1, 4- 
yU-trhV. i;^PPx$r>l¥<D5J-ife;'Si:LrX7fU— 3 

jfifliO. 0 1 ~1 0 0ji/mSSi:L» »^L<l*0. 1 
-8 0x/m|iJS. MICW^L<I*0. 5~70//ma 
JSv fi*;»*L<(*l ~7 0//m|igi:-rSo 
[0 0 2 9] *f|B^<D3fe«gfe^T=/<-f X$;*;BgSJte<S: L 

mikl-iiLXlt. 2, 2' -ifd'Ji^JK 4, 4' -i? 

*;u7K**>;i'-2, 2' -eey5?;u. 4, 4' 
^;u-2, 2' -eeyv;u, 4, 4* -v-<v:^p 
e;us?*;u7t?^*>^— I — 2, 2' -eeyi?;u, 2, 

2' : 6, 2' ' -T;ue'Ji?>. S?X^;U-2, 
2' : 6, 2' • -T^;ueyi?>-4-7txX7h;N— 

3- (ep— — ovz-'j^ji) eyi;>. eyi?> 
iKoey i?>i§if<D#s^^Sii$:s-rsiE<i^-, sc 

«!l-f:t>. a'5<b!|«H':l->t¥©/\py>^b!|«DlS-<:i->. 



(7) 



#IB2 O O 0-3 3 6 1 7 1 



*ff3£iciia^^t>-i*fc«iiit-eife-5A<, 2. 2' -etf'j 

•:?;i/35.5tV*^-a>SI«<*^i!>'5:< 1 -^^^trOA^M 
*LL^, Ru (4, 4' - i^^^U/K^^v^U 

-2, 2' -etf'Ji?;!^) 2 (SON) 2 . Ru (4, 

4' -5?*;u/t?JF->;u-2, 2' -eeui^vu) 2 (c 

N) 2 s Ru (4, 4' -v*;U^+->;i'-2, 2' - 
[0 0 3 0] (2) /h-;ue»gS- • -MIELfc^SI^ 

(3) • --mncom^m^mzm-t^Tji^ 

[003 1] 

[|iJ£0iJ] JilTl::. IIS£^J(= J: y *feifl<DStt:W^^$ 
tin. UmttA I d r i c httJ:y«$&**t-5*<D$« 

[0 0 3 2] Lm^-^mi 

<FT- I R>H*»3feXl|ltt»FT/ I R-8 0 00 
^FT-IR, KB r^SS±(=1*->-:^-<UJSjaa>*-^rX h 

<NMR>H^:S^-aSI J NM— EX2 7 OSFT — N 
MR(lH:270MHz, 13c:67. 8MHz)o 
Jt^ : C D C I 3 „ 
[0 0 3 31 <7fx-;ue»tt1«3a*<ic0^fiE> 
(1) 4- (N, N-iJx^^l/TS-/) SjaSKxT 

4-i;x5^;uT5/smffK (1 ooa»SB) sz^isfu 

T*l!!fea3iELfco aiHll=t>fcy«F>*x^iy— ;u$B^L 
T^^-T'STKSftS^^LT. X5^;uxx^;KO^j?g^ 
ffiitLfc, jg*i^Wigx5^;HzigjgL, 

^■(VmWiLXSm^^mfzo FT- I RX^ 

<7 h^U-CxXTT^uaiz^jS-r-SSiJlK^^iaSilLfcCir^ 

s/s, '0-b*>Bii=*3tE-r«:^p ^>o)->^^:^;^A<^• 
[0034] (2) 4-(1, 8--^7^»;U-l' 5i? 
4-T5ySjaS»P<^JU (ISS) $%«Lf=N, N 
'J •v^7 7>/\-l' K^-f K (1 a*) ^'J^Lfo 



it. FT - I R^'^^? h;UT?XXT-;U*i:-f 5 K*ICfi 

[0 03 5] <^mm^ : Ti^-^beimttT^^ v-t 

S/- httlS}K{*>6 4^1<D^^I«*^T5>'»$*-r^7K 
'j:^'Peu>-< Ky-7— (T I d y c htt:ti'5' 

Pi^l-TD AB-Am-6 4i:|H« : 1 Si) , Xl/^d 
i5T?-&fiKLfc4- (N, N-i?X^;UT5y) SSSK 
X5^;u (8 0 Si) ^N, N--:/>5=^;u;^;uA7 5 K(c 
j§fPL, j«BET6 0'X3T'J!)PSftliitL'5:A<t.ifig-r4xai 

^f^7^'^?fflaLT, KT^^Ky^-^^ttsR^Tsy 

*A<4aS-r-S4-vX^;U7 5y$Jg.#Ka>7'5 K(cSE 
S4$tlfc<b^!telSf#fc<, «itl*. FT- I R7.'<<7 h;U 
-C JlS^05x^;ux t-;k= SJfcf -5 * ^utK— ;uSfl>9ftJtt 

x^;uT5y», '<>4f>ii, te.fct;S7*> Ky V— (c 

[0 0 3 6] <||Jfiflflj2 : n-^—Jl^&mit'f>\^'J^-t 
Ktt^fl^tt:>IIJSfifiJl T% 4-i?X5^;UTS>'eja 
ffKx5^;KZ)«4?yicffil5-e^fiELf= 4- (1, 8 -Tj- 
^^ryu-f 5 v;U) SJil«K-»'^;U (8 0^«) ^fflL^T 
[^4Sa>RlStl9StSf^*m\ aT>Ky^-«)»R5|5 

JiT5/SA<ffi^-r-5 4- (1, 8—rzf^jv-(zi> 
it. FT- I RX'^'j? h;u-ciis^«)>^;uxxx;n-da 

*-r-5*;i'7t<--»USa>?Ri|XiSi©5B5fe*asfflLfcCi:, 1 
V— icSj|5-r-S)-:^p H>«)v'y:^;uA<-t-;h--?4xfiffS<D« 

^J'fii-Cfaail^Ftl.fcCt. &U:i3c-NMRX'^'> hVUw 

<D->^^:>-;^A<^+l•?^^ta;•|']^^^fc^.»:A^^5i^Lf=o c 
(D^nit. h^t KP7^>jSjS*^f><D;SSC^^»ilc<fe 

[0 0 3 7] <||ffi0iJ3 : !ffl)S!K!li:->— h«nEjKfli:>ll 

lS«ij2-c^j«Lfc4- (1, 8-:^7^«;^'^■ £S?;u) S 
^mm<f>7z K$»iis*as(=^-r*7Ky eu>-f s 
>^>Ky7— (sosfisp) $2 ossasa)ex.-7x 
y-^uA/Ky*-/!?^- h«Bg (=Sx>-:;^Ty 
:^^x^-y;7Xttai. y/^u-v<7X7022Pj : //^ 



(8) 



i^§B 2000-336171 



.ky, S7;bS-'?A©J;l=S7^> K'J V-t7t<|J*- 
[0 0 3 8] 

fld3(=*-rJ:5l='l5lJjl«^»«l^'J*-7t?iN- h«Sg^ 



[gl1 ] 




Siiaft »21S« «a«« SB4ttt« 



7P> h'<— i?<Dj§l^ 



[@2] tp>t>m^^^j:-r»-snit^=t-im»<om^m-m 

[S3] ^>K'J^— <D risrtj a)ltteBglT'fe.S. 
[@4] 3tmiEgi7*/<'rx<D«fiE*^-r«^ig-ci5«o 

[02] 



[04] 





(51) Int. CI. 7 SI»J1H# 
// H O 1 M 14/00 



F I 

H O 1 L 31/04 



f-73-h- (#%) 

D 



4F071 AA59 AH12 BB03 BB05 BB06 
BC01 

4J031 BB01 B602 BB03 BB05 BC19 
BD23 CA06 CD12 CD13 

4J043 PA13 PB07 PB23 0B24 YB06 
YB24 ZA41 ZA51 ZB21 ZB24 

5F051 AAll BA05 

5H032 AA06 EE04 



